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REDUCED-PRESSURE TREATMENT
SYSTEMS AND METHODS EMPLOYING
DEBRIDEMENT MECHANISMS

RELATED APPLICATIONS

[0001] The present application is a continuation of U.S.
patent application Ser. No. 12/639,351, entitled “Reduced-
Pressure Treatment Systems and Methods Employing Debri-
dement Mechanisms,” filed on 16 Dec. 2009, which is incor-
porated herein by reference for all purposes, and which
claims the benefit, under 35 U.S.C §119(e), of the filing of
U.S. Provisional Patent Application Ser. No. 61/140,654,
entitled “Reduced-Pressure Treatment Systems and Methods
Employing Debridement Mechanisms,” filed 24 Dec. 2008,
which is incorporated herein by reference for all purposes.

BACKGROUND

[0002] Wounds frequently require debridement, or removal
of' undesirable tissue, to promote healing. Most debridement
techniques suffer from a lack of specificity to the undesirable
tissue. Therefore, healthy tissue may be removed along with
the undesirable tissue, which frequently leads to longer heal-
ing times as well as discomfort and pain to the patient.
[0003] Maggot debridement therapy has long been noted
for its ability to debride a wound such that undesirable tissue,
such as necrotic tissue, is generally removed from the wound
while leaving healthy tissue in tact. While maggot therapy
may be useful for debriding a wound, it is a costly and time
consuming procedure. Additionally, maggot therapy is labor
intensive and is frequently objectionable to both health care
providers and patients alike. Other shortcomings exist as
well.

SUMMARY

[0004] Shortcomings with wound care systems and meth-
ods are addressed by the illustrative, non-limiting embodi-
ments herein. According to one illustrative, non-limiting
embodiment, a reduced-pressure treatment system for treat-
ing a tissue site on a patient includes a manifold member for
distributing reduced pressure to the tissue site, a support
member for disposing proximate the tissue site and the mani-
fold, and a debridement mechanism coupled to the support
member. The debridement mechanism is for debriding the
tissue site. The system further includes a sealing drape for
placing over the tissue site and manifold member. The sealing
drape is operable to form a fluid seal over the tissue site and
manifold member. The system also includes a reduced-pres-
sure subsystem for delivering a reduced pressure to the seal-
ing drape. The system may further include a chemical-debri-
dement subsystem.

[0005] A manifold member for treating a tissue site on a
patient includes a manifold material for distributing reduced
pressure, a support member associated with the manifold
material, and a debridement mechanism for debriding the
tissue site. The debridement mechanism is coupled to the
support member.

[0006] A method for treating a tissue site on a patient
includes placing a manifold member proximate the tissue site.
The manifold member includes a debridement mechanism for
debriding the tissue site. The method further includes dispos-
ing a sealing drape over the manifold member and the
patient’s epidermis, forming a fluid seal between the sealing
drape and the patient’s epidermis, and providing a reduced

Aug. 30, 2012

pressure to the manifold member. When reduced pressure is
applied, the debridement mechanism debrides the tissue site.
[0007] A method of manufacturing a manifold member for
treating a tissue site on a patient includes forming a manifold
member for placing over a tissue site. The manifold member
includes a support member. The method further includes cou-
pling a debridement mechanism to the support member. The
debridement mechanism is configured to debride a tissue site
under the influence of reduced pressure.

[0008] Other features and advantages of the illustrative,
non-limiting embodiments will become apparent with refer-
ence to the drawings and detailed description that follow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] A more complete understanding may be obtained by
reference to the following Detailed Description when taken in
conjunction with the accompanying Drawings, wherein like
numerals indicate like elements throughout, and wherein:
[0010] FIG.11isaschematic, diagram with a portion shown
in cross section of anillustrative, non-limiting embodiment of
a reduced-pressure treatment system employing a debride-
ment mechanism;

[0011] FIG. 2A is a schematic, cross-sectional view of a
pincer, which is shown in an open position, from the reduced-
pressure treatment system of FIG. 1;

[0012] FIG. 2B is a schematic, cross-sectional view of the
pincer of FIG. 2A shown after initiation of reduced pressure;
[0013] FIG. 2C is a schematic, cross-sectional view of the
pincer of FIG. 2A shown in a closed position;

[0014] FIG. 3 is a schematic, cross-sectional view of an
alternative embodiment of a portion of a reduced-pressure
treatment system employing a debridement mechanism;
[0015] FIG. 4 is a schematic diagram with a portion shown
in cross section of another illustrative, non-limiting embodi-
ment of a reduced-pressure treatment system employing a
debridement mechanism;

[0016] FIG. 5A is a schematic, cross-sectional view of an
illustrative, non-limiting embodiment of a debridement
implement, which is shown in a first position, for use as part
of'a reduced-pressure treatment system employing a debride-
ment mechanism; and

[0017] FIG. 5B is a schematic, cross-sectional view of the
debridement implement of FIG. 5A shown in a second posi-
tion.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

[0018] In the following detailed description of the illustra-
tive, non-limiting embodiments, reference is made to the
accompanying drawings that form a part hereof. These
embodiments are described in sufficient detail to enable those
skilled in the art to practice the invention, and it is understood
that other embodiments may be utilized and that logical struc-
tural, mechanical, electrical, and chemical changes may be
made without departing from the spirit or scope of the inven-
tion. To avoid detail not necessary to enable those skilled in
the art to practice the embodiments described herein, the
description may omit certain information known to those
skilled in the art. The following detailed description is, there-
fore, not to be taken in a limiting sense, and the scope of the
illustrative, non-limiting embodiments are defined only by
the appended claims.
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[0019] Referring now primarily to FIG. 1-2C, a reduced-
pressure treatment system 100 for treating a tissue site 101,
e.g., awound 102, is presented. The wound 102 may include,
without limitation, any irregularity with a tissue, such as an
open wound, surgical incision, or diseased tissue. The
reduced-pressure treatment system 100 is presented in the
context of a general tissue site 101 that includes the wound
102, which is through the epidermis 104, or generally skin,
and the dermis 106 and reaching into a hypodermis, or sub-
cutaneous tissue 108. The reduced-pressure treatment system
100 may be used to treat a wound of any depth, as well as
many different types of wounds including open wounds or
other tissue sites. The tissue site 101 may be the bodily tissue
of any human, animal, or other organism, including bone
tissue, adipose tissue, muscle tissue, dermal tissue, vascular
tissue, connective tissue, cartilage, tendons, ligaments, or any
other tissue. Unless otherwise indicated, as used herein, “or”
does not require mutual exclusivity. The wound 102 may
include a layer of necrotic tissue 124. In at least some
instances, it may be desirable to remove the necrotic tissue
124 in order to promote healing of the wound 102. While the
illustrative, non-limiting embodiment shows the reduced-
pressure treatment system 100 in the context of the wound
102 having a layer of necrotic tissue 124 therein, it will be
appreciated that the reduced-pressure treatment system 100
may be used with any tissue site having undesirable tissue,
such as, eschar, necrotic, damaged, infected, contaminated, or
adherent tissue, or foreign material therein.

[0020] The reduced-pressure treatment system 100
includes a manifold member 110, a sealing drape 112, and a
reduced-pressure subsystem 114. The reduced-pressure treat-
ment system 100 may also include an attachment device 116.
The manifold member 110 is positionable between a tissue-
facing surface 118 of the sealing drape 112 and the tissue site
101.

[0021] Theterm “manifold” as used herein generally refers
to a substance or structure that is provided to assist in apply-
ing reduced pressure to, delivering fluids to, or removing
fluids from a tissue site, e.g., the wound 102. The manifold
member 110 typically includes a plurality of flow channels or
pathways that are interconnected to improve distribution of
fluids provided to and removed from around the manifold
member 110. The manifold member 110 may be a biocom-
patible material that is capable of being placed in contact with
tissue site, e.g., wound 102, and distributing reduced pressure
to the tissue site 101. Examples of manifold members 110
may include, for example, without limitation, devices that
have structural elements arranged to form flow channels, such
as, for example, cellular foam, open-cell foam, porous tissue
collections, liquids, gels, and foams that include, or cure to
include, flow channels. The manifold member 110 may be
porous and may be made from foam, gauze, felted mat, etc.
The manifold member 110 may be formed from a porous
material, e.g., a foam, or from a material that is made porous,
e.g., a solid member in which apertures have been applied. In
one illustrative, non-limiting embodiment, the manifold
member 110 is a porous foam and includes a plurality of
interconnected cells or pores that act as flow channels. The
porous foam may be a polyurethane, open-cell, reticulated
foam such as GranuFoam® material manufactured by Kinetic
Concepts, Incorporated of San Antonio, Tex. Other embodi-
ments might include “closed cells.” In some situations, the
manifold member 110 may also be used to distribute fluids
such as medications, antibacterials, growth factors, and vari-
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ous solutions to the tissue site. Other layers may be included
in or on the manifold member 110, such as absorptive mate-
rials, wicking materials, hydrophobic materials, and hydro-
philic materials.

[0022] A tissue-facing surface 120 of the manifold member
110 includes one or more debridement mechanisms 122 for
debriding the tissue site 101, e.g., the wound 102. As used
herein, the terms “debride,” “debriding,” and “debridement,”
relate to the act of removing or the removal of undesirable
tissue, such as, eschar, necrotic, damaged, infected, contami-
nated, or adherent tissue, or foreign material from a tissue
site. In the illustrative, non-limiting embodiment, each debri-
dement mechanism 122 is operable to remove necrotic tissue
124 from the wound 102. However, it will be appreciated that
each debridement mechanism 122 may be operable to remove
any suitable type of undesirable tissue or foreign material
from any suitable tissue site. In one embodiment, the debri-
dement mechanism 122 is configured to allow the manifold
member 110 to induce microstrain at the tissue site 101, e.g.,
within the wound 102. In another embodiment, the debride-
ment mechanism 122 and the manifold member 110 are both
operable to induce microstrain at the tissue site 101, e.g.,
within the wound 102.

[0023] Thedebridement mechanism 122 may be coupled to
the manifold member 110. As used herein, the term “coupled”
includes coupling via a separate object and includes direct
coupling. The term “coupled” also encompasses two or more
components that are continuous with one another by virtue of
each of the components being formed from the same piece of
material. Also, the term “coupled” may include chemical,
mechanical, thermal, or electrical coupling. Fluidly coupling
means that fluid is in communication between the designated
parts or locations. Alternatively, the debridement mechanism
122 may be associated proximate manifold member 110
without coupling.

[0024] Inthe illustrative, non-limiting embodiment, and as
clearly shown in FIGS. 2A-2C, each debridement mechanism
122 may be a pincer 126. In one embodiment, a plurality of
pincers 126 are arranged in an array over the tissue-facing
surface 120 of the manifold member 110. However, it will be
appreciated that any number of pincers 126 may be
employed. The pincers 126 may be arranged in a pattern or
randomly.

[0025] Each pincer 126 is typically a molded component of
the manifold member 110, but it will be appreciated that each
pincer 126 may be a separate component that is otherwise
associated or coupled to the manifold member 110. In an
alternative embodiment, as shown in FIG. 3, each pincer 126
may be a molded component of, or otherwise coupled to, a
secondary manifold 201 that may be coupled to or associated
with the manifold member 110. The secondary manifold 201
may be similar in structure to the manifold member 110, or
may otherwise include one or more apertures (not shown)
between or adjacent to one or more pincer blades 130 so that
the secondary manifold 201 does not interfere with the pre-
viously described function of the manifold member 110. In
still another illustrative, non-limiting embodiment, the debri-
dement mechanism includes a first jaw member coupled to
the support member 128; a second jaw member coupled to the
support member 128 and spaced from the first jaw member;
and wherein the first jaw member and second jaw member are
operable to move from a first, open position to a second,
biting position under the influence of reduced pressure.
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[0026] Referring again primarily to FIGS. 2A-2C, each
pincer 126 includes a support member 128 coupled to the
manifold member 110. A pair of pincer blades 130 extends
from the support member 128. While the illustrative, non-
limiting embodiment shows each pincer blade 130 as extend-
ing substantially normal from the support member 128, it will
be appreciated that each pincer blade 130 may extend from
the support member 128 at any suitable angle. Each pincer
blade 130 is shaped so that the pincer blade 130 tapers to a
point 132; however, it will be appreciated that each pincer
blade 130 may have any suitable shape. Furthermore, while
the illustrative, non-limiting embodiment shows the pincer
126 as having a pair of pincer blades 130, it will be appreci-
ated that the pincer 126 may have any suitable number of
pincer blades 130. As will be discussed further below, the
pincer 126 is configured such that, under the influence of
reduced pressure, the pincer 126 will move from an open
position (FIG. 2A) to a closed position whereby a portion 136
of necrotic tissue 124 is removed from the wound 102 (FIG.
2C). In moving from the open position to the closed position,
the pincer 126 digs into, or scrapes, a portion 136 of the
neurotic tissue 124 from the wound 102 (See FIG. 2B). In an
another embodiment, after the pincers 126 have moved to a
closed position and under the continued influence of reduced
pressure, the pincer blades 130 may move from a closed
position to a collapsed position whereby the inner surface 134
of each pincer blade 130 confronts or approaches the tissue-
facing surface 120 of the manifold member 110.

[0027] Referring again primarily to FIG. 1, the sealing
drape 112 includes a first surface 140 and the tissue-facing
surface 118. The sealing drape 112 may be sized so that the
sealing drape 112 overlaps the wound 102 in such a manner
that a drape extension 138 extends beyond the periphery of
the wound 102. The sealing drape 112 may be any material
that provides a fluid seal. “Fluid seal,” or “seal,” means a seal
adequate to maintain reduced pressure at a desired site given
the particular reduced-pressure source or subsystem
involved. The sealing drape 112 may, for example, be an
impermeable or semi-permeable, elastomeric material that
has pore sizes less than about 20 microns. “Elastomeric”
means having the properties of an elastomer. It generally
refers to a polymeric material that has rubber-like properties.
More specifically, most elastomers have ultimate elongations
greater than 100% and a significant amount of resilience. The
resilience of a material refers to the material’s ability to
recover from an elastic deformation. Examples of elastomers
may include, but are not limited to, natural rubbers, polyiso-
prene, styrene butadiene rubber, chloroprene rubber, polyb-
utadiene, nitrile rubber, butyl rubber, ethylene propylene rub-
ber, ethylene propylene diene monomer, chlorosulfonated
polyethylene, polysulfide rubber, polyurethane, EVA film,
co-polyester, and silicones. Additional, specific examples of
sealing member materials include a silicone drape, 3M Tega-
derm® drape, acrylic drape such as one available from Avery
Dennison, or an incise drape.

[0028] An attachment device 116 may be used to hold the
sealing drape 112 against the patient’s epidermis 104 or
another layer, such as a gasket or additional sealing member.
The attachment device 116 may take numerous forms. For
example, the attachment device 116 may be a medically-
acceptable, pressure-sensitive adhesive that extends about
one or more drape extensions 138 of the sealing drape 112.
Alternatively, the pressure-sensitive adhesive may span the
entire width of the sealing drape 112. Alternative attachment
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devices may include, but are not limited to, heat-activated
adhesives, sealing tapes, double-sided sealing tapes, pastes,
hydrocolloids, hydrogels, hooks, sutures, etc.

[0029] The reduced-pressure subsystem 114 includes a
reduced-pressure source 142, which can take many different
forms. The reduced-pressure source 142 provides reduced
pressure as a part of the reduced-pressure treatment system
100. As used herein, “reduced pressure” generally refers to a
pressure less than the ambient pressure at a tissue site that is
being subjected to treatment. In most cases, this reduced
pressure will be less than the atmospheric pressure at which
the patient is located. Alternatively, the reduced pressure may
be less than a hydrostatic pressure at the tissue site. Reduced
pressure may initially generate fluid flow in the manifold
member 110, a reduced-pressure conduit 144, or conduit 144,
and proximate the tissue site 101, e.g., wound 102. As the
hydrostatic pressure around the tissue site 101, e.g., wound
102, approaches the desired reduced pressure, the flow may
subside, and the reduced pressure may be maintained. Unless
otherwise indicated, values of pressure stated herein are
gauge pressures. The reduced pressure delivered may be
static, dynamic (patterned or random) and may be delivered
continuously or intermittently. Although the terms “vacuum”
and “negative pressure” may be used to describe the pressure
applied to the tissue site, the actual pressure applied to the
tissue site may be more than the pressure normally associated
with a complete vacuum. Consistent with the use herein, an
increase in reduced pressure or vacuum pressure typically
refers to a relative reduction in absolute pressure.

[0030] The reduced-pressure subsystem 114 provides
reduced pressure. The reduced-pressure subsystem 114
includes the reduced-pressure source 142 that may be any
means of supplying a reduced pressure, such as a vacuum
pump or wall suction. While the amount and nature of
reduced pressure applied to a tissue site will typically vary
according to the application, the reduced pressure will typi-
cally be between -5 mm Hg and -500 mm Hg.

[0031] In the illustrative, non-limiting embodiment, the
reduced-pressure source 142 has a battery compartment 146
and a canister region 148 with windows 150 providing a
visual indication of the level of fluid within canister 148. An
interposed membrane filter, such as hydrophobic or oleopho-
bic filter, might be interspersed between reduced-pressure
conduit 144 and the reduced-pressure source 142.

[0032] The reduced pressure provided by the reduced-pres-
sure source 142 is delivered through the reduced-pressure
conduit 144 to a reduced-pressure interface 152, or interface
152, which may be an elbow port 154. In one illustrative,
non-limiting embodiment, the elbow port 154 is a TRAC®
technology port available from Kinetic Concepts, Inc. of San
Antonio, Tex. The reduced-pressure interface 152 allows the
reduced pressure to be delivered to the sealing drape 112 and
realized within an interior portion of sealing drape 112 and
the manifold member 110. In this illustrative, non-limiting
embodiment, the elbow port 154 extends through the sealing
drape 112 to the manifold member 110, but numerous
arrangements are possible.

[0033] In operation, the manifold member 110 may be
placed proximate the tissue site 101, e.g., wound 102. The
manifold member 110 may be placed within the wound 102,
or may overlay a portion of the wound 102. As clearly shown
in FIG. 2A, when the manifold member 110 is initially placed
in the wound 102, each pincer 126 is in an open position
whereby the points 132 of two or more corresponding pincer
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blades 130 are in spaced relationship relative to one another.
Additionally, the point 132 of each pincer blade 130 abuts a
portion of tissue within the wound 102 and preferably abuts
necrotic tissue 124. In the illustrative, non-limiting embodi-
ment, the initial angle (8,) between the outer surface 156 of
each pincer blade 130 and a horizontal (for the orientation
shown) reference line 158 is between 70 and 110 degrees and
more particularly between 80 and 100 degrees and still more
particularly between 85 and 95 degrees. In one particular
illustrative, non-limiting embodiment, the initial angle is
approximately 90 degrees (90°). It will, however, be appreci-
ated that the initial angle (0,) may be any suitable angle.

[0034] The sealing drape 112 may be placed over the mani-
fold member 110 such that the drape extension 138 extends
beyond the periphery of the wound 102. The drape extension
138 may be secured to the patient’s epidermis 104 by the
attachment device 116 in order to form a fluid seal between
the patient’s epidermis 104 and the sealing drape 112. The
reduced-pressure interface 152 may then be applied, if not
already installed, and the reduced-pressure conduit 144 flu-
idly coupled to the reduced-pressure interface 152. The
reduced-pressure conduit 144 is fluidly coupled to the
reduced-pressure source 142. The reduced-pressure source
142 may then be activated such that a reduced pressure is
delivered to the interior of the sealing drape 112 and manifold
member 110.

[0035] As the reduced pressure is delivered, the manifold
member 110 may contract to form a semi-rigid substrate. As
reduced pressure is delivered and the manifold member 110
begins to contract, a compressive force develops, in the direc-
tion represented by force vector 160, which begins to drive
the points 132 of each pincer blade 130 into the necrotic tissue
124. Additionally, as shown in FIG. 2B, the points 132 of two
or more corresponding pincer blades 130 begin to be forced
together whereby a portion 136 of necrotic tissue 124 is
received between the corresponding pincer blades 130. In the
illustrative, non-limiting embodiment, when the points 132 of
two or more corresponding pincer blades 130 begin to be
forced together, the angle (0,) between the outer surface 156
of each pincer blade 130 and the horizontal reference line 158
is typically more than the initial angle (0,>0,).

[0036] As shown in FIG. 2C, with continued delivery of
reduced pressure and continued contraction of the manifold
member 110, each pincer 126 may be moved to a closed
position wherein the points 132 of the corresponding pincers
blades 130 are forced even closer together whereby the por-
tion 136 of necrotic tissue 124 therebetween is removed from
the wound 102. In the illustrative, non-limiting embodiment,
when a pincer 126 is moved to a closed position, the angle (65)
between the outer surface 156 of each pincer blade 130 and
the horizontal reference line 158 is more than the angle when
the pincer blades 130 begin to be forced together (i.e., 0,), as
well as less than the initial angle (0,>0,>0,). The reduced
pressure delivered to and through the manifold member 110
may help to remove any exudate and other fluids from the
wound 102 as well as any free-floating or dislodged portions
136 of necrotic tissue 124. As such, the reduced-pressure
treatment system 100 may improve healing of the tissue site
101, e.g., wound 102. Further, in one embodiment, after one
of the pincers 126 has been moved to a closed position and
with continued delivery of reduced pressure and continued
contraction of the manifold member 110, each pincer blade
130 may move from a closed position to a collapsed position
whereby the inner surface 134 of each pincer blade 130 con-
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fronts or approaches the tissue-facing surface 120 of the
manifold member 110 or folds on itself or the adjacent pincer
126.

[0037] Referring again primarily to FIG. 3, if the manifold
member 110 is used with a secondary manifold 201 associ-
ated with but not coupled to the manifold member 110, the
secondary manifold 201 may be placed proximate the tissue
site 101 with pincers 126 abutting the tissue. Then, the mani-
fold member 110 may be placed proximate the secondary
manifold 201. The operation may then proceed analogously
to that described above.

[0038] Referring now primarily to FIG. 4, another illustra-
tive, non-limiting embodiment of a reduced-pressure treat-
ment system 300 is shown for treating a tissue site 301, such
as a wound 302. The reduced-pressure treatment system 300
is analogous in most respects to the reduced-pressure treat-
ment system 100 of FIGS. 1-2C and a correlation of parts is
generally indicated in this embodiment by indexing the
numerals in FIGS. 1-2C by 200.

[0039] The reduced-pressure treatment system 300 further
includes a fluid-management subsystem 362. The fluid-man-
agement subsystem 362 includes a reduced-pressure sub-
system 314 and a chemical-debridement subsystem 364. The
reduced-pressure subsystem 314 is similar, or the same, as the
reduced-pressure subsystem 114 of FIG. 1.

[0040] The reduced-pressure subsystem 314 includes a
reduced-pressure source 342 for delivering a reduced pres-
sure. The reduced-pressure subsystem 314 may also include a
canister 348 for receiving exudate, portions of tissue, debrid-
ing chemical(s), etc. that may be drawn from the interior
portion of the sealing drape 312, tissue site 301, or manifold
member 310. As will be discussed further below, delivery of
the reduced pressure may be controlled by a controller 368 via
avalve member 366. Alternatively or in addition, any suitable
operator, such as a nurse, doctor or patient, may manually
operate the valve member 366 to control delivery of the
reduced pressure. The valve member 366 may be any suitable
device operable to control the delivery of reduced pressure
from the reduced-pressure source 342 to the interior of the
sealing drape 312 and manifold member 310. Suitable valve
members 366 include, without limitation, a clamp, stop valve,
or check valve.

[0041] The reduced pressure developed by reduced-pres-
sure source 342 is delivered through the reduced-pressure
conduit 344 to a reduced-pressure interface 352, or interface
352, which may be an elbow port 354. Exudate, portions of
tissue, debriding chemical(s), etc. may be drawn from the
interior portion of the sealing drape 312, tissue site 301 (e.g.,
wound 302), or manifold member 310 and delivered to the
canister 348 via the interface 352 and reduced-pressure con-
duit 344.

[0042] The chemical-debridement subsystem 364 includes
a debriding chemical reservoir 370 in fluid communication
with the interior portion of the sealing drape 312. The debrid-
ing chemical reservoir 370 may be placed in fluid communi-
cation with the interior portion of the sealing drape 312 via a
second conduit 372 and a second interface 378, such as an
elbow port 380. The debriding chemical reservoir 370 con-
tains a debriding chemical that is capable of softening, digest-
ing, partially digesting, breaking down or partially breaking
down undesirable tissue, e.g., necrotic tissue 324, at the tissue
site 301, e.g., the wound 302. [llustrative debriding chemi-
cals, include, without limitation, collagenase, ficin, pepsin,
trypsin, chymotrypsin, papain and elastase. Alternatively or
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in addition, the debriding chemical may be one or more
enzymes, or one or more analogues thereof, isolated from any
suitable insect larvae. In one embodiment, the larvae are
larvae from Lucilia sericata; however, it will be appreciated
that any suitable insect larvae may be employed. In one
aspect, the debriding chemical is operable to soften digest,
partially digest, break down or partially break down undesir-
able tissue at the tissue site 301 while leaving the healthy
tissue at the tissue site 301 intact.

[0043] A pump 374 may be operable to deliver the debrid-
ing chemical from the debriding chemical reservoir 370 to the
interior portion of the sealing drape 312. Alternatively or in
addition, the debriding chemical may be delivered from the
debriding chemical reservoir 370 to the interior portion of the
sealing drape 312 via gravity or pulled by operation of the
reduced-pressure subsystem 314. In either case, delivery of
the debriding chemical may be controlled by the controller
368 via a second valve member 376. Alternatively or in addi-
tion, any suitable operator, such as a nurse, doctor or patient,
may manually operate the second valve member 376 to con-
trol delivery of the debriding chemical. The second valve
member 376 may be any suitable device operable to control
the delivery of the debriding chemical reservoir 370 to the
interior of the sealing drape 312 and manifold member 310.
Suitable second valve members 376 include, without limita-
tion, a clamp, stop valve, or check valve.

[0044] While the illustrative, non-limiting embodiment
employs a reduced-pressure conduit 344 and a second con-
duit 372, a single conduit may be employed for delivering
both reduced pressure and the debriding chemical to the inte-
rior of the sealing drape 312 wherein the installation sub-
system is configured to cycle between a debriding chemical
delivery mode and a reduced-pressure mode. Moreover, in
one embodiment, the fluid-management subsystem may
include the V.A.C.® Instill® System developed by Kinetic
Concepts, Inc. of San Antonio, Tex.

[0045] In operation of the reduced-pressure treatment sys-
tem 300, the manifold member 310 and reduced-pressure
subsystem 314 are arranged and installed as previously dis-
cussed in connection with the reduced-pressure treatment
system 100 of FIG. 1. The second interface 378 may be
applied, if not already installed, and the second conduit 372
fluidly coupled to the second interface 378. The second con-
duit 372 is also fluidly coupled to the pump 374, or debriding-
chemical reservoir 370 if the debriding chemical is delivered
via gravity or operation of the reduced-pressure subsystem
314.

[0046] The chemical-debridement subsystem 364 is oper-
able to deliver a debriding chemical to the interior of the
sealing drape 312 by the opening of, or partially opening of,
the second valve member 376. The second valve member 376
may be operated by the controller 368 or any suitable opera-
tor. A pump 374, gravity, or operation of the reduced-pressure
subsystem 314 may be utilized to move a debriding chemical
from the debriding-chemical reservoir 370 to the interior of
the sealing drape 312 and to the tissue site 301. The debriding
chemical is operable to soften digest, partially digest, break
down or partially break down undesirable tissue, e.g.,
necrotic tissue 324, at the tissue site 301, e.g., wound 302.
[0047] The reduced-pressure subsystem 314 is delivers
reduced pressure to the interior of the sealing drape 312 by the
opening of, or partial opening of, the valve member 366. The
valve member 366 may be operated by the controller 368 or
any suitable operator. In one embodiment, the opening, or
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partial opening, of the valve member 366 coincides with a
closure, or partial closure, of the second valve member 376
whereby delivery of the debriding chemical ceases whilst a
reduced-pressure is delivered to the interior of the sealing
drape 312. The reduced-pressure subsystem 314 may be oper-
ated to remove fluids at a first pressure, followed by an
increase in reduced-pressure so as to remove unwanted tissue;
alternatively, the removal of fluids and unwanted tissue may
be done with one operation.

[0048] Delivery of a reduced pressure may cause the pin-
cers 326 to operate as previously discussed in connection with
FIG. 1-2C, whereby the pincers 326 remove the softened
digested, partially digested, broken down or partially broken
down undesirable tissue, e.g., necrotic tissue 324, from the
tissue site, e.g., wound 302. The reduced-pressure subsystem
314 may also be operable to draw exudate, portions of
necrotic tissue, debriding chemical(s), etc. from the interior
of the sealing drape 312 for receipt by the canister 348.
Moreover, in one embodiment, the reduced-pressure sub-
system 314 may also be operable to draw the debriding
chemical from the debriding-chemical reservoir 370 to the
interior of the sealing drape 312 for the delivery thereof.
[0049] The reduced-pressure treatment system 300 may be
operated in a cyclical manner whereby a debriding chemical
is delivered to the interior of the sealing drape 312, followed
by a delivery of a reduced pressure and debridement by the
pincers 326, which is, in turn, followed by a second delivery
of a debriding chemical, and then, a second delivery of a
reduce pressure and debridement by the pincers 326, etc.
[0050] In an alternative embodiment, the chemical-debri-
dement subsystem 364 may include the debriding-chemical
reservoir 370 that is in fluid communication with the reduced-
pressure conduit 344 and a two-way valve may control when
debridement chemical is delivered to the interface 352 and
when reduced pressure is delivered from the reduced-pres-
sure source 342. In this embodiment of the chemical-debri-
dement subsystem 364, delivery is alternated between debri-
dement chemical and reduced pressure to allow a single
interface to be used.

[0051] Referring now primarily to FIGS. 5A and 5B, an
alternative debridement mechanism 422 for use with a
reduced-pressure pressure treatment system, such as
reduced-pressure treatment systems 100, 300 (FIGS. 1-4), is
shown. The debridement mechanism 422 includes a debride-
ment implement 482, which may take numerous shapes and
sizes to help remove tissue. The manifold member 410 may
include any suitable number of debridement implements 482.
In one embodiment, a plurality of debridement implements
482 is arranged in an array over the tissue-facing surface 420
of the manifold member 410. Alternatively, the manifold
member 410 may include both one or more debridement
implements 482 as well as one or more pincers 126 (FIGS.
1-4).

[0052] Each debridement implement 482 includes a debri-
dement arm 484 with a face 486 at the distal end thereof. The
proximal end of the debridement arm 484 may be integral
with, or otherwise coupled to, a support member 428. The
support member 428 may be integral with, or otherwise
coupled to, or associated with the manifold member 410. The
debridement implement 482 may extend from the manifold
member 410 at any suitable angle. The debridement arm 484
has a distal end that is operable to engage undesired tissue.
[0053] The debridement arm 484 deforms under reduced
pressure. The debridement implement 482 may be operable to



US 2012/0220925 Al

move from a first, or neutral, position, with a first angle (®,)
between the debridement arm 484 and a horizontal (for the
orientation shown) reference line 458, to a second, or debrid-
ing, position with a second angle (®,) between the debride-
ment arm 484 and the horizontal reference line 458. In one
embodiment, the second angle is less than the first angle
(®,<®D,). In another illustrative, non-limiting embodiment, a
debridement mechanism includes a debridement utensil oper-
able to remove undesired tissue through direct action against
the tissue of the collapsible debridement utensil. The debri-
dement utensil deforms under the influence of reduced pres-
sure to remove the undesired tissue.

[0054] In operation according to one illustrative, non-lim-
iting embodiment, the manifold member 410 is placed proxi-
mate a tissue site, e.g., wound 402, such that the edge 488 of
the debridement face 486 abuts a portion of the tissue within
the wound, e.g., necrotic tissue 424 (FIG. 5A). A sealing
drape and reduced-pressure subsystem or fluid-management
subsystem may be applied and activated as previously dis-
cussed. As reduced pressure is delivered, the manifold mem-
ber 410 may contract to form a semi-rigid substrate. As
reduced pressure is delivered and the manifold member 410
begins to contract, a compressive force develops in the direc-
tion represented by vector 460, which begins to drive the edge
488 of the face 486 into the necrotic tissue 424 thereby mov-
ing the debridement implement 482 from a first, or neutral,
position to a second, or debriding, position. As the debride-
ment implement 482 is moved to the second, or debriding,
position, a portion 436 of necrotic tissue 424 may be forced
by the face 486 from the wound 402 (FIG. 5B).

[0055] Inan alternative embodiment, the manifold member
410 may be sized smaller than the tissue site to be treated
whereby cyclical application of reduced pressure causes each
face 486 to “push off” of the immediate portion 436 of
necrotic tissue 424 removed such that the debridement imple-
ment “steps” to a second portion of necrotic tissue 424
whereby the manifold member 410 “moves” across the
wound 402. In other words, each cycle of reduced pressure
causes the manifold member 410 to advance laterally by one
“step.”

[0056] The systems and methods described above may be
employed in numerous ways and another general, illustrative
method of treating a wound will now be described. The
method may be employed by any one of the previously dis-
cussed reduced-pressure treatment systems 100, 300 of FIGS.
1-5B, or by any other suitable device or means. The method
may be alogic that is programmed into, or otherwise followed
by, a controller, such as the controller 368 of FIG. 4. Alterna-
tively, the method may be employed by any suitable operator,
such as a doctor, nurse, or patient. First, a debriding chemical
is introduced to a tissue site, e.g., a wound, having at least a
portion of undesirable tissue for removal, e.g., necrotic tissue.
The debriding chemical may be any chemical suitable for
softening, digesting, partially digesting, breaking down or
partially breaking down undesirable tissue at the tissue site.
Iustrative debriding chemicals, include, without limitation,
collagenase, ficin, pepsin, trypsin, chymotrypsin, papain,
elastase, enzymes isolated from any suitable insect larvae, or
one or more analogues thereof.

[0057] The debriding chemical may be held at the tissue
site for a prescribed amount of time thereby allowing the
debriding chemical to soften, digest, partially digest, break
down or partially break down undesirable tissue at the tissue
site. A reduced pressure may then be applied to the tissue site
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whereby one or more debridement mechanisms debride the
tissue site. The application of a reduced pressure to the tissue
site may also serve to remove, or partially remove, exudate,
the debriding chemical, free floating portions of undesirable
tissue, etc. from the tissue site. Additionally, in one embodi-
ment, the application of a reduced pressure to the tissue site is
done in a cyclical manner; for example, the pressure may
cycle between a first pressure at first pressure level and a
second pressure at a second pressure level. The cycling may
occur for a plurality of cycles.

[0058] After the application of a reduced pressure to the
tissue site, a subsequent introduction of a debriding chemical
to the tissue site may be performed. The subsequent introduc-
tion of a debriding chemical to the tissue site may serve to
flush free floating portions of undesirable tissue from the
tissue site as well as introduce a fresh batch of the debriding
chemical to the tissue site for a subsequent softening, digest-
ing, partially digesting, breaking down or partially breaking
down of undesirable tissue at the tissue site. The debriding
chemical may then be held at the tissue site for a prescribed
amount of time and the process repeated. Alternatively or in
addition, the tissue site may be flushed with a flushing agent,
such as saline or any other medically acceptable fluid or
solution, prior to a subsequent introduction of the debriding
chemical or after a final debridement by the debridement
mechanism.

[0059] Although the present invention and its advantages
have been disclosed in the context of certain illustrative,
non-limiting embodiments, it should be understood that vari-
ous changes, substitutions, and alterations can be made with-
out departing from the scope of the invention as defined by the
appended claims.

1-19. (canceled)

20. A method for treating a tissue site on a patient, the
method comprising:

placing a manifold member proximate the tissue site,

wherein the manifold member comprises a debridement
mechanism for debriding the tissue site;

disposing a sealing drape over the manifold member and

the patient’s epidermis;

forming a fluid seal between the sealing drape and the

patient’s epidermis; and

providing a reduced pressure to the manifold member

whereby the debridement mechanism debrides the tis-
sue site.

21. The method of claim 20, further comprising introduc-
ing a debriding chemical to the tissue site.

22. The method of claim 20, further comprising introduc-
ing a debriding chemical to the tissue site and wherein the
debriding chemical is one or more enzymes isolated from
insect larvae.

23. The method of claim 20, further comprising introduc-
ing a debriding chemical to the tissue site, wherein the debrid-
ing chemical is one or more enzymes isolated from insect
larvae, and wherein the larvae are larvae from Lucilia seri-
cata.

24. The method of claim 20, further comprising introduc-
ing a debriding chemical to the tissue site, and wherein the
debriding chemical is one or more synthetic analogues of one
or more enzymes isolated from insect larvae.

25. The method of claim 20, further comprising introduc-
ing a debriding chemical to the tissue site, wherein the debrid-
ing chemical is one or more synthetic analogues of one or
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more enzymes isolated from insect larvae, and wherein the
larvae are larvae from Lucilia sericata.

26. The method of claim 20, further comprising introduc-
ing a debriding chemical to the tissue site, wherein the debrid-
ing chemical is one or more enzymes isolated from insect
larvae, and wherein the debriding chemical is a chemical
selected from the group consisting of: collagenase, ficin, pep-
sin, trypsin, chymotrypsin, papain and elastase.

27. The method of claim 20, further comprising introduc-
ing a debriding chemical to the tissue site, and flushing the
tissue site.

28. The method of claim 20, wherein the debridement
mechanism comprises a pincer.

29. The method of claim 20, wherein the debridement
mechanism comprises a pincer and wherein the pincer moves
from an open position to a closed position under the influence
of reduced pressure.

30. The method of claim 20, further comprising introduc-
ing a debriding chemical to the tissue site, and wherein the
debridement mechanism comprises a debridement imple-
ment.

31. The method of claim 20, further comprising introduc-
ing a debriding chemical to the tissue site, and wherein the
debridement mechanism comprises a debridement utensil.

32-36. (canceled)

37. A reduced-pressure treatment system for treating a
tissue site on a patient, the system comprising:

amanifold member for distributing reduced pressure to the
tissue site;

a support member for disposing proximate the tissue site
and the manifold;

a debridement implement coupled to the support member,
the debridement implement for debriding the tissue site,
wherein the debridement implement comprises a debri-
dement arm having proximal end and a distal end, the
proximal end coupled to the support member and the
distal end operable to engage undesired tissue, and
wherein the debridement arm deforms under reduced
pressure;

a sealing drape for placing over the tissue site and manifold
member and operable to form a fluid seal over the tissue
site and the manifold member; and

a reduced-pressure subsystem for delivering a reduced
pressure to the sealing drape.

38. The system of claim 37, further comprising a chemical-
debridement subsystem for delivering a debriding chemical
to the tissue site.

39. The system of claim 37, further comprising a chemical-
debridement subsystem for delivering a debriding chemical
to the tissue site, wherein the chemical-debridement sub-
system comprises a debriding chemical reservoir in fluid
communication with the sealing drape whereby the debriding
chemical is delivered to the tissue site.

40. The system of claim 37, further comprising a chemical-
debridement subsystem for delivering a debriding chemical
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to the tissue site, wherein the debriding chemical is one or
more enzymes isolated from insect larvae.

41. The system of claim 37, further comprising a chemical-
debridement subsystem for delivering a debriding chemical
to the tissue site, wherein the debriding chemical is a chemi-
cal selected from the group consisting of: collagenase, ficin,
pepsin, trypsin, chymotrypsin, papain and elastase.

42. A manifold member for treating a tissue site on a
patient, the manifold member comprising:

a manifold material for distributing reduced pressure;

a support member associated with the manifold material;

and
a debridement implement for debriding the tissue site, the
debridement implement coupled to the support member,
wherein the debridement implement comprises a debri-
dement arm having proximal end and a distal end, the
proximal end coupled to the support member and the
distal end operable to engage undesired tissue, and
wherein the debridement arm deforms under reduced
pressure.
43. A method for treating a tissue site on a patient, the
method comprising:
placing a manifold member proximate the tissue site,
wherein the manifold member comprises a debridement
implement for debriding the tissue site, wherein the
debridement implement comprises a debridement arm
having proximal end and a distal end, the proximal end
coupled to the support member and the distal end oper-
able to engage undesired tissue, and wherein the debri-
dement arm deforms under reduced pressure;

disposing a sealing drape over the manifold member and
the patient’s epidermis;

forming a fluid seal between the sealing drape and the

patient’s epidermis; and

providing a reduced pressure to the manifold member

whereby the debridement implement debrides the tissue
site.

44. The method of claim 43, further comprising introduc-
ing a debriding chemical to the tissue site.

45. The method of claim 43, further comprising introduc-
ing a debriding chemical to the tissue site and wherein the
debriding chemical is one or more enzymes isolated from
insect larvae.

46. The method of claim 43, further comprising introduc-
ing a debriding chemical to the tissue site, wherein the debrid-
ing chemical is one or more enzymes isolated from insect
larvae, and wherein the debriding chemical is a chemical
selected from the group consisting of collagenase, ficin, pep-
sin, trypsin, chymotrypsin, papain and elastase.

47. The method of claim 43, further comprising introduc-
ing a debriding chemical to the tissue site, and flushing the
tissue site.



